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IMPORTANT NOTICE: A printed copy of this document may not be the version currently in effect. The
current official version is available via the Sandia National Laboratories Nuclear Waste Management

Online Documents web site.
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CHEMICAL & DISPOSAL ROOM PROCESSES DEPARTMENT 6832
WASTE ISOLATION PILOT PLANT PROJECT

TOP-559

CALIBRATION, USE, AND MAINTENANCE OF
THE AMINCO-BOWMAN SERIES 2 LUMINESCENCE SPECTROMETER

Revision 1
Approved for Issuance: %&,‘/ f M\ [0-/-F7
N SNL QA Reviewer Date

Effective Date:_[0~/-F7
1.0 PURPOSE

This procedure provides for the calibration, operation, maintenance of the AMINCO-Bowman

Series 2 (AB2) Luminescence Spectrometer as part of the laboratory geochemistry research
activities in support of the Waste Isolation Pilot Plant (WIPP) Project.

2.0 SCOPE
This procedure is applicable only for the AMINCO-Bowman Series 2.

This document is not meant to substitute for the manufacturer's instruction manual for the
AB2. The user is responsible for reading and understanding the manual (see references).

3.0 TECHNICAL, REGULATORY, AND QA PROGRAM REQUIREMENTS |

This procedure describes the use of a piece of laboratory equipment for various activities that are
part of the laboratory geochemistry research activities in support of the Waste Isolation Pilot Plant
(WIPP) Project. There are no special related technical or regulatory requirements. The QA
program requirements that apply are listed in Sections 6.0 and 10.0.

©1998 Sandia Corporation
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4.0 SAFETY

This document does not address ES&H issues. Laboratory ES&H procedures described in the
SOPs of the laboratory in which the equipment is used shall be adhered to.

These SOPs are the following: SP472968 - ES&H Standard Operating Procedure, Geochemical
Research in the Department 6832, Water-Chemistry Laboratory, Building 823, Room 2079 (U); and
SP472799 - ES&H Standard Operating Procedure, Geochemical Research in the Department 6832
Colloid and Sorption Laboratory, Building 823, Room 2079 (U).

5.0 RESPONSIBILITIES

The Principal Investigator (PI), or designee, whose activities warrant the use of this procedure
~ is responsible for implementing the requirements of this procedure.

The Project Scientist (PS), or designee, is responsible for performing the calibrations and
measurements following the requirements of this procedure, documenting calibrations, and
assuring that the latest revision of this document is followed.

The Quality Assurance Manager (QA Manager) is responsible for monitoring the work to
assure proper implementation of the procedure and for assuring its continued effectiveness.

6.0 CONTROLS

Controls are established by written procedures or instructions prepared in accordance with

QAP 5-3, PREPARING, REVIEWING, AND APPROVING TECHNICAL OPERATING
PROCEDURES (Revision 4, effective date: 9/30/97) of the Sandia National Laboratories WIPP
Quality Assurance Program. Procedures are issued in accordance with QAP 6-1, “DOCUMENT
CONTROL SYSTEM?”, revision 2, effective date 9/13/96 (or latest revision) of the Sandia National
Laboratories WIPP Quality Assurance Program.

6.1 STANDARDS
Calibration curves will be made using standard solutions. Then, solutions of known
concentration will be tested and their concentrations recorded. The identity and concentration

of each standard shall be recorded in the laboratory notebook.

The standard solutions will not be used past the expiration date listed on the container by the
manufacturer.
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6.2 FREQUENCY

The instrument will be recalibrated upon failure of a performance test.

The instrument's calibration shall be verified with performance tests immediately prior to use.

6.3 PERFORMANCE TEST CRITERIA

Performance tests will be done by creating a calibration curve and then measuring the
concentration of an appropriate standard.

If the difference between the measured concentration and the known concentration of the
standard is greater than 10%, the instrument shall be recalibrated by the user.

To ensure that the instrument’s linear range is not exceeded, concentrations used for
performance tests shall exceed the highest concentration to be analyzed. If a sample is
analyzed and is found to be outside the instrument’s demonstrated linear range, the operator
may either : 1) Extend the demonstrated linear range by successfully quantifying a standard of
higher concentration than the sample in question or 2) Dilute the sample down to within the
demonstrated linear range and reanalyze.

7.0 CALIBRATION

The instrument shall be calibrated before each experiment.

If the performance test for sample concentration is failed, the instrument shall be recalibrated
by creating a new calibration curve and measuring the known solution again.

7.1 CORRECTIVE ACTION

A performance test will be done immediately after calibration. If the instrument still fails its
performance test, the Troubleshooting Guide (see Appendix B) in the Hardware Manual will
be consulted. If the problem still cannot be corrected, then the instrument shall be tagged and
placed out of service, and the manufacturer (SLM-AMINCO, Urbana, IL) shall be contacted
to initiate repair.

Failures of performance tests and the remedial action taken shall be documented on the
analysis printout.
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Failures of more than one performance test in a given day shall be documented in the
appropriate scientific notebook.

8.0 PROCEDURE: CONCENTRATION MEASUREMENT

Analyses will be performed as per instructions in the operator's manual (see Appendix A).

8.1 OPTIMIZATION

Thoroughly clean all containers (cuvettes) prior to starting any experiment.
Be sure to thoroughly mix the sample before each measurement.
Remove bubbles from the sample system, as they may cause error in the measurement.

Make sure the instrument's lid is tightly closed prior to taking any measurements.

9.0 MAINTENANCE

No maintenance is necessary as per the AMINCO-Bowman Series 2 Luminescence
Spectrometer Hardware Section Preliminary Document.

100 QA RECORDS

Performance test and data printouts will be submitted to the SWCF in accordance with QAP 17-1,
“WIPP QUALITY ASSURANCE RECORDS SOURCE REQUIREMENTS?”, revision 2, effective
date 9/12/96 (or latest revision) or the performance test results will be recorded in the laboratory
notebook in accordance with QAP 20-2, "PREPARING, REVIEWING, AND APPROVING
SCIENTIFIC NOTEBOOKS?”, revision 2, effective date 7/31/97 (or latest revision).

11.0 REFERENCES

QAP 5-3, “PREPARING, REVIEWING, AND APPROVING TECHNICAL OPERATING
PROCEDURES”(Revision 4, effective date: 9/30/97)

QAP 6-1, “DOCUMENT CONTROL SYSTEM?”, revision 2, effective date 9/13/96 (or latest
revision).

QAP 20-2, “PREPARING, REVIEWING, AND APPROVING SCIENTIFIC NOTEBOOKS”,
revision 2, effective date 7/31/97 (or latest revision).
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QAP 17-1, “WIPP QUALITY ASSURANCE RECORDS SOURCE REQUIREMENTS”, revision
2, effective date 9/12/96 (or latest revision).

SLM-AMINCO, 1991, AMINCO-Bowman Series 2 Luminescence Spectrometer Hardware
Section Preliminary Document, SLM-AMINCO, Urbana, IL

SLM-AMINCO, 1992, AMINCO-Bowman Series 2 Luminescence Spectrometer User’s
Manual, SLM-AMINCO, Urbana, IL

12.0 FORMS

There are no forms associated with this procedure.

13.0 APPENDICES

Appendix A: Quantitative Analysis: Operator’s Manual - AMINCO-Bowman Series 2
Luminescence Spectrometer.

Appendix B: Troubleshooting: Operator’s Manual - AMINCO-Bowman Series 2 Luminescence
Spectrometer.
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Appendlx A: Quantitative Analysis: Operator’s Manual - AMINCO-Bowman
Series 2 Luminescence Spectrometer

A Quick Look At A Complete QUANT Process On The AB2

This Quick Look applles generally to fluorescence with a Continuous Wave Lamp.

1) Prepare Standards for analysis. '
The standards should extend over the expected range of the unknown samples.

2) Prepare Unknown Sampies ior analys:s.

)
-~

_Turn on the instrument and computer (and Autosampler, i usad).
4) Setup the instrument parameters for the QUANT Mathod.

Load the Highest Concentretion Standzrd in the instrument.

(3]
-

8) AUTO-RANGE the Instrument Sensitivity with the Highest Standard.
7) Load the Blank Standard in the instrument.
8) OFFSET the Instrument Sensﬁivﬂy with the Blank Standard.

8) Create the Calibration curve by analyzing all the Stancards .
To do this, setup and run MAKE QUANTITATIVE STANDARDS.

NOTE: it is important to create the Calibration Curve
: jmmediately before your analysis of the unknowns.

11 PREVIOUS CALIBRATION CURVES MAY NOT BE VALID | |
Itis important to run at least one check standard with

every run of unknowns to verify the instrument operation
and the validity of the Calibration Curve.

-

10) Analyze the Unknown Samples and Check Standards using the Calibration Curv=
To do this, setup and run QUANTITATIVE ANALYSIS.

11) Dilute as required and re-analyze any Samples above the range of the star'xdard cuive
( See cautions later about verifying velidity of dilution factors in analysis.)

17-136
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Appendix A: Quantitative Analysis: Operator’s Manual - AMINCO-Bowman
Series 2 Luminescence Spectrometer

A Quick Look At INSTRUMENT SETUP
Needed Before QUANT Apphcatlons

Setup Parameters For The QUANT Method

These directions apply for generally for flucrescence with a Continuous Wave Lamp. - -

This procedure below assumes you have tumed on the instrument, éoknpiner, and have
1 prepared all the standards and samples for analysis. )

1) Select Login and Preset i available, and skip to Step 4, otherwise
procead with Step 2 below.

2) Select CHANNELS Em/Rf.

3) Undsr MONOCHROMATORS,
a) Specify Excitation wavelength at desired EX max and EX bandwidth. -
b) Specify Emission wavelength at desired EM max and EM bandwidih.

c) Open Excitation and Emission shutters.

4) Under SENSITVITY,
a) Load the standard with HIGHEST concentration.

b) To Auto-range the sensitivity on the highest stzandard: '
Press the Auto-range button and wat for Autc-range to ﬁnish. )

The Em/Rf signal displayed in the Instrument-Active dialog box will be
. ;_approximatgly the maximum signal on the caifbration curve.
c) Load the blank or standard with SMALLEST concentration.”
d) . To OFFSET the instrument on the blank: .

Press the O_FFSET buiton and weit for offsat to complete.

-~ The Em/Rf signal displayed in the Instrument-Active dialog box will be
approximately the maximum signal on the ccharatmn curve.

The instrument wavelength and sensitivity parameters are now sat up and the next step is to
setup and acquire the calibration curve data.

17-137
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AppendiX A: Quantitative Analysis: Operator’s Manual - AMINCO-Bowman
' Series 2 Luminescence Spectrometer

A Closer Look At Features Available Under QUANT Applications

Methods Of Quantitation

The Quantitative analysis may be done on excitation or emission data, from fluorescence or
phosphorescence samples.

The methods for quantitation include peak height {(emission channel méy be set to near zero
1 using the instrument offset), three-point net emission, or three point net excitation. .

Method Of Calibration Curve Data Fitting

The standards may fit to a calibration curve using a least squares linear fit, or higher polynomial
fiing methods. Although the higher-order polynomial fit method is available, it is generally
recommended that luminescence quantitation only be performed where the analysis provice a
direct linear relztionship between concentration and luminescence signal.

In these cases, the least squars linzar fit is the method of choice both for simpiicity and also
bacause it is easiest to assess the quality of a linear {it both stztistically, and intuitively by viawing
the fitted curve.

For the least square linear fit the equation coefficients, standard deviation of the Y, correlational
coefficients, and chi-squared are provided.

For the higher-order polynomial curve fiting the coefiicients are provided for each term in the
polynomial.

Removing Data Points From The Calibration Curve Before Saving

. Outlying points may be temporarily suppressed or permanenty removed from the data collected
for a calibration curve before the calibration is saved prior to use with unknown samples. This
will allow the review of the stzndard data and the resultant calibration curve, and the eliminztion
| of any abnormal or outlying standards from the standard data sat. :

The editing of the standard data will only be possible during or immediately following the
collection of the standard datz. Once the standard data is collected it is important tc review &,

:| and perform any data editing at that time. The criteria for rejecting a standard value is left to the
user discretion. ' '

For a simple visual test, the software will allow the view of the calibration curve before and zftera
standard data peint has been suppressed:

For other methods and tests to be used to judge whether a sizndard data point should ba
deleted, consult the literature and textbooks of analytical chemistry.

17-138
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Appendix A: Quantitative Analysis: Operator’s Manual - AMINCO-Bowman
Series 2 Luminescence Spectrometer

Saving A Calibration Curve

Once the calibration curve has been coliected and reviewed, it is saved for use when the
unknown samp'es are analyzed. :

Running QUANT Standards Or Unknown Samples From A List

Whether the standards and samples are loaded in the instrument fnahually or using a automztic
sampler, the sofware aliows the preparation of a list of standards or unknown samples before
the data is actually collected.

This is a feature that will provide ease of set up, and in the case of manually placed samples, will
provide a prompt message on the computer screen to tell the oparator which standard or
unknown sample should be put in the instrument next. This will provide ease of use and
improved reliabiity for large groups of samples.

Replicate Statistics

Both the standard curves and the analysis of the unknown samples will provide for easy and
convenient use of replicate samples. It is also’pessible to mix single samples and replicates in
the same runs of standards or unkncwn samplies. -

The number of raplicate is not limited to two or three, but rather may ba user-salected for each
standard or unknown sample.

Whenever replicates are used, a summary statistical analysis indluding number of réplicates fora
sample, mean of the group, and standard deviztion of the group, will be printed to the screen
and to the hardcopy report. '

Dilution Factors

Unknown samples that are suspectzd to be of extremely high concentration may be diluted
before analyzing in order to keep the measurement on the rangs of the calibration curve. The
software will allow a dilution factor to be entered during the preparation of a unknown sample.
list, or during the actual analysis immediately bafore the sample is run. -

Additionally evén the analysis running from a preloaded samble list, will allow additional sampies
to be analyzed at the end of a list with dilution factors. This will aliow the immediate running of 2
diluted portion of a highly concentrated sample to be added to the same run. )

External Data Channels May Also Be Quantitated

In addition, any extemnal data signal that can ba connected into the instrument using the awdiiary
inputs- (either 0 to 1V with +/- 1mV resolution, or 0 to 10V with +/- 10mV resolution) may also be
processed by the quantitative analysis software.

It is even possible to quantitative based on a hybrid operation of luminescence emission
(unreferenced only) and an external signal. This would allow development of novel quantitztion
techniques, or possibly correct for a significant variable extemal parameter.

17-139
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Appendix A: Quantitative Analysis: Operator’s Manual - AMINCO-Bowman
Series 2 Luminescence Spectrometer

Quantitative Using Optional Auto-sampling Accessories

Automatic standard or sample placement may also be accomplished by the use of optional
sample changing accessories such as 2 and 4 cuvetie thermostattable turrets, or complete
automatic sipper/samplers that can pump standard or sample solution{ 2ml minimum volume -
aqueous only) sequentially from test tubes in a rack (up to 144 maximum).

Quantitation Using Optionél_Remote-Spectroséopy Accessory

(Fiber Optic Based) -

Itis also possibis to providé remote quantitative analysis using the optional remote
'spectroscopy accessory. This would allow the excitation light to be brought by optical fibers t0 a
remote sample location, and the luminescence emission light to be retumed by optical fiber to
the instrument for analysis.

This feature can be useful where the experimental apparatus contzining the sample is too large
to fit in the sample compariment, or needs to be isolated from the instrument in order to provide
a special environment for the sample, or enhancs szizty for the operator when working with
hazardous maisrials.

17-140
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Appendlx A: Quantitative Analysis: Operator’s Manual - AMINCO- Bowman
Series 2 Luminescence Spectrometer

A Closer Look at INSTRUMENT SETUP
Needed Before QUANT Applications

. Instrument Setup For Quantitation

These directions apply for generally for fluorescence with a2 Continuous Wave Lamp.

NOTE: You will need your standards prepared and
ready to load into the instrument in Step 5-below.

Step 1:Turning On The Instrument

e Turn on the AB2 instrument with CW lamp.
e Turn on computer and lcad the AB2 softwara.

Step 2: Logging In

e Select Login and Preset if available and skip to Step 5 to adjust Senstivity. O‘thenmsn
continue on with Step 3 to modify Channels.

-Step 3: Setting The Channels

Select Instrument Setup from the Setup menu and perform the following:

Click on L Channels... ]

~Chsane] yelecs - =

e Modify the Em channel to EnVRf. e oy s | vt mpwama
' CReiereace O S Referenze
Chlalay 1 {10~ Oduzlary 1
OlexEay 2 Ox Odmnilary 2

O&-mlD (T4 OC.-::.-.D

. Rgbc:h -“:EI:] abh?hyvﬂc:dui-ghmdlm
T N
e e
Ertmrmme] 33
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Appendix“A: Quantitative Analysis: Operator’s Manual - AMINCO-Bowman
Series 2 Luminescence Spectrometer

Step 4: Setting The Monochromators

Click on ;Munochromators..]

o ‘Specify the Excitation wavelength
at the desired EX max. .

e Specify the Emission wavelength .
at the desired EM max.

e Specify the desired Excitation and
Emission bandwidths.

e Open Exciation and Emission
shutters.

Step 5: Setting The Sensitivity

Jowiruem el - Acthe |

Dsta Curremt F-lSmh
Channci Rerding BX

--—
C I 3 re—
;::‘f:‘. 5T s e CT ]
[ senomy— J{ Ut searee_ ]
][ e ]
i) e ]
Cox] [cu=] [re]

| (Exoe

Slarariiomatare

G Opecn Shenxr O Clasec Savzer
Spalre[1a e (O M—)
Womlengs (258 |am [N G
Bamdpras [t o (O C)
L }

S Opea Shwzer OClese Shunr
Sxp tze (13 am [ MN]
Wik (153 | [N IS
B dpnss [ Jom (O G
N[ ]

Click on[ " Seasitivity... ]

Tha EM/RF signel displayed in the
Instrument-Active box will ba
approximately the maximum signal
on the calibration curve.

e Insert the blank or standard with-
SMALLEST concentration into the
sample chamber,

To Oifset the instrument using me
biank,

o Insert the stancdard with the highest concentretion into the sample chamber.
o Auto-range the sensitivity on the HIGHEST standard. To do this,

e click on and wait for the Auto-range to complete.

Instrumeont - Actve

] T

Dans Carrent Full Sc:le
Channel Reading X

--m
O ———

rEmixslan i
rAgtorange

X of full saale ({50 ]

C 0] e | | | oo
[:]Ej— [ ]ves Goe Ocz
. = o
it B o5 ] wec{T ERG
{ teXact
L §Q’M—JL.U°M’OUF=—] Co%xctcsed
Eomd\nnmAL_@mncm .
[Sgnd mnnlnﬂl Acxswerice_ ] Note [ J
l__l {caoeet] [_H_J [ox ] [co=t] [Hea

e check M Offsct used 2nd wait for Offset to complete.

TneEM/RF signal displayed in the Instrument-Active dialog box will be approximately the
maximum signal on the callbration curve.

The AB2 instrumant is now set up and ready to begin creating a Calibration Curve.
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Appendix A: Quantitative Analysis: Operator’s Manual - AMINCO-Bowman

Series 2 Luminescence Spectrometer

A Closer Look at MAKE QUANTITATIVE STANDARDS

(Creating A Calibration CuWe)

Creating A Calibration Curve (MAKE QUANTITATIVE STANDARD )

Step 1: Setting The Calibration Curve Parameters

For Standards Entered At Run Time

To create a Calibration Curve,

e select Make quantitation standard from the Applications menu.

The Make Qljantative Standard dialog box

appears. Since this procedure is used to create

a Calibration Curve using standards entered at
run time,

e click on ® Entcr standards at run time

This allows you 1o enter the concentration
information on each standard as you collect
the data for the Calibration Curve.

To select the Quantitation Channel,

Srandard T

QUse staad et Fat o rom Sma 6 Eracr saadwris slree boe T smndands
]

e !

. I Dreicee !
— _JJ

[ e rierceemt wohaiyve
Owat s viqger Hethed Tvml pert beigie 0]
Unitx hibel [Concrwrrson ~ ] Danaditemw - 9»'«-_]

o] = R— P v T

E -“*"d E DmumunDr:ﬂ.

o click the arrow of the drop-down menu and selzct Em/R{ as tha new Channal.
(Remember, this Channel modiiied earier when you setup thz instrument.

To select the Quantitation Method, -

o click on the arrow across from Method and select Total peak height.
(This should already be indicated as the defauit.)

10 select the Degree Of Fit,

e type or use the arrows on the slide bar to enter a value of * 1%, for least squar
. linear fit. (This value should already be indicated as the defaut)

To define the Quantitation Unhs

e inthe Units label text field, type in the units label for concentration, such as, Conc.
(ppb), Concentration, etc. Thisis only a user—rele'encb text field. It does not affect

_the operation.

To define the Signal Level Units,

e in the Signal label text field, you can accept the dcrault "lnt:'&s*y‘ or change the

label as you desire.

To select the Averaging (Integration) Time,

* type or use the arrows on the slide bar to enter the value for signal averaging in
seconds. The value of “8" allowing for maximum integrations. (7 (The darault hasa

value of “1*)

The setup for Calibration Curve is now compleie. To exit from this dialog bex,

e click on

17-143
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Appendix A: Quantitative Analysis: Operator’s Manual - AMINCO-Bowman
' Series 2 Luminescence Spectrometer

Step 2: Collecting Standard Data Without List

Suggestion: Although a Calibration Curve can be created

" using as few as 2 samples (e.g. a blank and one standard
of known concentration), it is suggested that the curve
be-created using a minimum of 5 samples total ( .g. one
blank and 4 samples of known concentration).

To START The Acquisition,

"e Click on Applications and ke R L e
select Start application.' Data will be seved as !Sp::ﬂum l Azquire inlb window | 131
Data vAll be tid=d a5 [Calibration standardNov 11 10:55:18 1992 - 1

Number of ¢2:x poinis: Nat newn Time to complcdon: Not known

E?::::aq iglenL] ' Stant I En::ll

The Stzri zpplication dizlog bex zppears indiczting the name of the fil2 and the tile of the ifle.
The default lmormanon provided in the title indicates the daiz and time the Calibrztion S tzndard
wes crsatsd.

You can modily either of these by typing the changes in the appropriate text fields.

If you wish to use the defaults, click on
After dlicking , the following appsars: -

21 erarrrce Sorerater - (H]

n: f@ Ui Sectve Mshcrtenr Y~ Mndre Toalnes Mois

¢ 2 caiz window containing the

2 T8 SPECIRALDATISIFPRESSEDLRT |« 13N
collecied data in tabular form, 1hc
- - )
Latibrasion staadordotmme I} 10:88142 332 - ‘-‘
Boesn meme Ko Come. Sleaer . Cete-Cams. i
e a window displaying the cata [T g 41
. - Tt M Kevet Beme  mmaa Lanad C. Btde Owe. - =
poins and calculated curve, and ' aal il e STECTITI DR IR TTE TS 1ITH -iC
Joswtflotent cate tor tiv| fle £¢X Yiew Math foem
. | b o -1
¢ z Manual Contro] dialog box for - : {
. B + - Z LIS
creating the quantiiative standards. | om0 TR —
} . Sancard EdR Meiw.
You may wish to reamange and resize T
the windows as desired. gig tne (] MO
" Degredx Dm T R
i 000008 £ eco0CS =
L Conc.
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Appendix A: Quantitative Analysis: Operator’s Manual - AMINCO-Bowman
Series 2 Luminescence Spectrometer

To ANALYZE The First Standard,

o Click onL Acqulire next standard j e QuAantGiyte ndard - IncerUmadity standard
~ located in the Make quantitative standard | BAutoname: Kame of Standard [Siecoy ]
'Manual Control dlaJOQ box. Conczntation ni standard [n.nﬁ 1

O Slingle standard .. .. O Muktple standard”

’

The Make quantitative standard - Insert/modity standard dialog box appears; indicating the .

preset name of the standard and requesting that the user enter the concentration of the standard
sample that is to be calibrated. (Notice that the system default provides that Auto name is active
and that the Name of Standard is already supplied by the system.)

¢ iypeinthe Concentration of standard in the text field provided. (In the example,
" the Blank is used and therefore, the Concentration of standard is 0.00.)

e Click on '

For a few seconds, the mouse pointer changes to a clock icon. This indicatas that the instrument
is acquiring the data that is to be used for calibrating the standard. Az '3

ter the data is acquired,
notice the changes to the data window and plot. Tabulated data is listad in the cata window jor
the following: :

- j[Calibration standard-Nov If 12:53:44 1882 I
Index MKane Known Conc. Signal Cate.Conc.
I S1do0l  © Conc. 0.03574 -0.7023
2 Stdo02 20 Cone. . 1.385 . 20.3 -
3 Stdo03 40 Conc. 2.485 339.64
_ 4 Swd004 80 Conc. 3.674 50.24
5 S1d005 80 Conc. 4.885 - 80.53
6, Std007 100 Conc. 5.873 . 89.4 )
A I e I P ! _
.. Index’ ) -~ --Known Conc. "~ : . Cale. Cone.-
.Sequence Number- Value entered by the user, Concentration of stzndard

This value, combined with the| | | calculzted by the sofiware.
known values of the rest of from the Calibration Curve,
the standards will be usad to
create the Calibration Curve,

Name . Signal N
Name of the standard that . Intensity level of fuorescence
was either entered by the or channel being quantitzted.

system or entered by the user,

The changes to the window containing the data points and calcyl

ated curve now displays one
data point.

17- 145
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Appendlx A: Quantitative Analysis: Operator’s Manual - AMINCO-Bowman
Series 2 Luminescence Spectrometer

To ANALYZE The Next Standard And All Other Standards

To anakyze the n,xt s‘.andard and all other stancards that are to be using in cahbratmg the
_quanmauve standard, the Make quantitative standard Manual Control dnalog box appe:r
agam.

e Click on [ ACQU'“ next standard l just as you did before. -

The Make quantitative standard - Insert/modify standard cxa]og box appears again, mdna..ng )
the name of the next standard and requesting that the user enter the concentration of the naxt
standard sarnple that is to be calibrated. (Notice that the Auto name was active and that the
Name of Standard now is Std002.)

e Typeinthe Concentration of standard in the te text field provided. (Int e exampis,
the sample has a concentration of 20.)

e Ciick on

For a faw seconds, the mouse pointer changes to a clock icon indicating that the instrumant is
&cquiring the dzata that is {0 bs usad for calibrating the standard.

Adter each velue for each additional standard is acquired, the tabulated data is updated with the
siandard signal. and the standard data value is calculated into the calibration curve.

Notice the changes to the data window and plot.

Flz Edit Ussr Sewp bpﬂaﬁon: View Window Toolbex H:lp [i
[ SPECDOOT.. DAT&SUP“LSS"D&FTT N l=lo -
Fue : :
ICallbration standard-mee 1] J2:83:144 1332
Indax Xame Known Cene. Slenal Cale.Cana
1 Stdo0l 0 Caonc. 0.03674 -0.7¢23
- T Std082 29 Cons. 1.38¢ 20.3
‘3 S$:d0C3 40 Cona. 2.48% . 3s.84
4 3td004 6D Cenc. 2.674 £8.24
§ Std00F 8D Cene. 4.385 30.83
¢ std007 100 Ceone. c.373 3.4
Mepllcats summary of slynat feor Soec “:.“!I“l"L‘!~\“;-";'k\‘=ﬁm
° Zemele Slgaat Signat File Edit View Math Zoom
E:::t- ).l:-- b::-- i-t:n-- . 5513 . . * o
N« Intenslty X = Ceneentratien = ht :-,M
For Y « wX « b 1 Ziepe(m) = 0.0587 L
iCarr. oeaff. = 0.3938 3td. dev. = o.‘
T ]
Maks Quanttative Standard - Mahual Control 1
Stendard Edht Helpo
[ Acquire next standand ]
0
- Avraging tme [8.0 | [N 1] 1250 s m
Degreotmt [1_ ] Conc. '
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Appendix A: Quantitative Analysis: Operator’s Manual - AMINCO-Bowman
Series 2 Luminescence Spectrometer

Step 3: Viewing The Calibration Curve

- . . 7 _"'_1"_&&- ~—.'.._. [ [Te— e
The Standards Data is displayed and can be = Hosnan ey e
vizwed in two formats, each located in separate .

windows: :

‘e tabular format (as previously described) and

—y
-t .

- o graphical format (data curve).- - I

Moy O ot ey Bt wrd + b dmemd Card
Twetord 42 Metg_

Aerqing bae [ O O ea - : 1y
Cowmdn f i TmG Cone.

Step 4: Editing The Standards Data In The Calibration Curve

The Edit option on the Manual Control dialog box -
allows you to do any of the following to changs the
appearance of the data.

[ o

Selecting Modify allows you to:

. Fic —~
e change the name for a standard, C )
SIhrotlon etomtere i 18 12103004 tuaz ]
i tionofthat | ™% mm., ST~ nnu
® change the concentration of that ; non R P-racra
Standcrd, Ovanttadve standard - Ad( [ boch
e change the signal level L., Mame of Stxadard [oc iy
. - ) ... ] Concrmratan of smnadud 12303
e select Single or Multiple - = R —
standard options. : ford OStpermsdmd Ok rmmiaed
. == E= )

Sefecting Insert allows you to:

® name for a new standard, Kame of Sthadart [

e specify the concentration of that-standard, Conemmwaton of rmacard [@“
. . . Sigeod [c.000
¢ specify the signal level -

© Siagle sandard O Mutple S:Iﬁl-"!.
e select Single or Multiple standard options
for the new standard. : )

Selecting Delete allows you to:
e delete a selected data point from the calbrated

data, thus changing the it of the plotted curve. @ Dclcts scleated point?
Selecting Suppress allows you to:

e hide a specified data point which will not be included in the calculation of the calibretion

. curve. Once a data point has been suppressed, You are given the option to Restore tha
data point at a later date. This allows you to examine the effect of removing a stancz;
value without deleting i from the data set. You must make any decisions about editing data
before you store the Calibration Curve.
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Appendix A: Quantitative Analysis: Operator’s Manual - AMINCO-Bowman
Series 2 Luminescence Spectrometer

Step 5: Storing The Calibration Curve (QUANT' Stahdards) X

To store the acquired data: ke Caantitstive Standard - Manual Contre
: ’ .. Edh  Help...

o ciick on the Standard option in the Manual Control * RN

dialog box and then Rewieve_ louire next standard ]
Hew_

» select Store.... Merge. ) Ume O]
- , Siop im . OO0 |
The Store Quant Standard dialog box appears hsting g :

the Current user and the Filename of the standard.

To accept the Filename,

o click on A Cur::nt.uscr None
. Filename ls .&ccﬂﬂm ’ ]
To change the Filename,

e fype in the new flename in the text field providad. [0k ] [canzt] [hiein ]

The Calib_ration Curve prepared and saved is now rzacy to be used to ai'{alyze unknown samgiss
using the QUANTITATIVE ANALYSIS application. )

~ Step 6: Printing The Calibration Curve Data And Plot

To print out the Calibration Curve Data, make sure that the Data Window containing the
tabulated data is active.

¢ Click on File and then Print.... o Click on Print.

re . a.

o - -
4 leeees 58 Come. 3.t7e e
% Zeesst 48 Come. .t [T~
&t Bewss 184 Come. t.973 »

Pavsiaste vemasry ol sivest for Teemsasic

e Zlena - . Mea - -
Kowat Baay - Reage Sud. Bws . v .
v o tateceets 2 - Commeetvens - " - N "l’v—ll l:-—adl lh«l
Pee ¥ = ax = 3 1 Biaseimi = $.3437 ¥ lateceos = 8,138 g T setsrecel = B.IPS .
Korr. soatlt ~'l.’~l Zvd. oea. = §.83433 Oul samared v s.007209 _J # 538X Chni sonared = S.DATIFY _1
.

o print out the Calibration Curve Plot, make sure that the Datz Window containing the plotted
data is active. T ’

o Click on File and then Print.... o Click on Print.
- FEDRDS LY SCF NI i N <OECEn I TSI DL TS
(st Yiew Myt Fean D1 FRe BN Yiew M Jeem -
Opoa B i W 1 7 - w0
S L L - - 3.8162 . 1. 13162
Mepe w307 ¢
ST e e 3cwp N
[ B i g N
Crit 6 vea simbne n__j x
1. b3
< t
y -
¢ T S i LR S
¢ 30 160 ‘mll?—-a-]lm' -.oe"’
Conc . b = .

17- 148



Calibration, Use, and Maintenance
of the AMINCO-Bowman Series 2
Luminescence Spectrometer

TOP-559
Revision 1
Page 19 of 26

Appendix A: Quantitative Analysis: Operator’s Manual - AMINCO-Bowman
Series 2 Luminescence Spectrometer

A Closer Look At Quantitative Analysis
. (Analyzing Unknown Samples Without A List)

Step 1: Opéning the QUANTITATIVE ANALYSIS Application

To bagin analyzing unknown samples, il
N S Stadsrt oaic meted

- D Dltandmd 34aKI0a metha

¢ Select Quantative Analysis fromthe . Csmsoetoon
Applications menu. =

Calleveas vioadorsior 11 12ST44 1357

rSampie B
OUte soenpic Bot ot ras S G Lot 4 st o om S 11
plaaillee i e

Foteee Stz Stes 00 brovt IV na 0t bicv- 8

S vongpie

The Quantative Analysis dialog box appears.

First, you need to retrieve the Calibration Curve . :
that you just created and stored. S ‘

-

e Click on and select SPECO001. | [ Dwemvmny wrat m

1

1

. . Udts lebcd Conc. ] vt ;[ l
The area to the right of the pushbuiton should read: |l sepwiwaTeas gy e (1] TOMCT)
DAABZASPECO00 -m Camerl He
Callbrstion standard-Nov 11 12:53:44 1352 - n

Since this procedure is to analyze unknown samples ihat are io bs entered at run time,
o click on ® Enter samples at run time

This allows you to enter the information on each sample before you collect the data. To exit irom
this dialog bax, C .

e click on

Step 2: Starting The Quantitative Analysis Application

nosranthe Quantative Analysns ofthe . — RSN
first Sample Dots wifl be sovzd o3 [Soccitty | .\g‘.'";...u'.a..,l 1

Dota wAL be C¥ e d o3 [Ouantrane seudaie }
¢ select Applications and then Nunber of dols poisti:Not Baiva  Tirs to compicton: Net Eann

Startapphcatlon B B Ead [ER] G (v

The Start application dxalog box appears, indicating the name of the file and the tide of the Te.

The default information provided in the the title simple indicates trat this fles is a Quantitative
aralysis. You can modify efther of these names by typing the cm—.nges in the appropnate text

ﬁelds ) IR Dieme 'D‘..'BEI - Cordrasety -l
If you wish to use the defaults, e S8 et Foor Sefemee Mor Meew Teder e
. IR CMENSPECEo81 DAT Vel D
e click on =
The following appears: ' “7:,5:‘ S ERSTTE e l

¢ & data window containing the
collected data in tabular form,

e a window displaying the sample

1l oms o O arstdardo At wlvndis P
data, points, and See mows -
= Icrvglay Same
¢ a Manual Quantative Analysis == T omcD] |
dialog box for acquiring data. - .
s ! . SRR SRR

Semple #
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Appendix A: Quantitative Analysis: Operator’s Manual - AMINCO-Bowman

Series 2 Luminescence Spectrometer

Step 3: Anal);zing The First Unknown Sample

To begin the analysis,

e click on Acquire button which is located in the
Manual Quantitative Analysis dialog box

The Quz;nt'riative'Anali(sis Insert/Modify sa mple

Stop Help...

——— -~ Avzraging ime

—— [0

dialog box appears, indicating the

& sample number (iocation in sequence),
e Auto-name default setting, and
¢ analysis wil be single, uniqus sample.

Humb:f flecation In sequence] {1.000
aA.u\o-nam: Namc ot 1D iSumnleDﬂl

© Single sample

O Muliple sample

At this point you can modiy any of the fields to
accomodate your samples. )

rDllvdon factor

m A4ded volume [0.008 i

Inkal volume |1.000

Cex ]

thata

Also, there is znarzainthe dizlog box that allows you 1o change and czlculzie dilution factors
ffect the samples.

Quantitative analysis
Using Standard: Calibration standard-Nov Il

12:53:44 1832 (D:\AB2\SPECD001!}

Sequence Number of the

!mansr‘y level of fluorescence
samples.

or channel being quantiiad.

index Sample “Dil- Signal Conc- Conc. x D.F.
Numb. Nane Fact. E= Conc- Conc.

| Sampile0sl l 0.6467° 8.665 8.565

2 Sample002 1 2.262 36.18 36.18

3 Sample003 { 5.483 s].21 Si.21 \

4 Samplel04 1 4.231 §8.72 63.72
., 5, .Samp1le005, ! 3.054 = 43.87 = 49.87 . M
{ l I 1 - 3 L ] L l 3 { 3 1 3

[ndex Name Signal Concentration x

Dilution Facter

Conceriration of samp‘= as
calculzted by the softwars
factoring in the dilution fzctor.

_ Sample Name

Name of the sample that was
_either entered by the system
or entéred by the user.

Dilution Factor

The multiplier factor that
refiects the degree of sample
c'lu‘lon before anzlysis.

Concentration

Concentration of sample as
caleulated by the softwar
irom the Calibration Curva. .
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Appendix A: Quantitative Analysis: Operator’s Manual - AMINCO-Bowman
Series 2 Luminescence Spectrometer

Step 4: Printing Unknown Sample Analysis Report

To print out the Unknown Sample data, make sure that the Data Window contzining the
tabulated data is active.

e Click on File and then Print.... o Click on Print.

et = L ST rEEY) R BTy
CMBASPECA001 DAT The 6T vew e Zewe -
<
Feenate .08
Sere e smasvste . c
T 741 Calibreting stemdard-mes 1) 12183144 IVIT (O7 VARILIFXCRETI)
‘. DIt iemas Comme. el w B, s
£xk foot. La Come. Comne o 3
[ N} sty NI 5.t e
T Semvicsal T.xse 3¢.1a ..
3 Seeeiesar 1 t.a13 LIT% TR T3¢ 1) .
4 Zoeprosae ) 4.2 T saT2 .72
§ Semsiuset o 3.t o.ny LNt
Mevtlosta semmsry of smsscatretion ¥ dlinslon fosieor ter Jecadosly ‘ - - E Tt Y g
Mamrr e e et TS T o || L] (o] 3 i
57] —a—zxarg-

To print out the Unknown Sample plotted data, make sure that the Data Window contzining

the plotted datz is active.

e Click on File and then Print.... . o Click on Print.

...... c
A Yaw M3D  Towm
Dysa Cned
Sov_ Mwantltatios amsspele
- Rreing J1omtaret Cotllbration stamdore-mas It 12153044 1082 (D4 vARIAI CZIEE1)
Herpe = 20 Tnosm Eeasile Pt Tigaat Come. Cone. u B.F.
ASTE gyt wenp . Pt . s Poet. Ka Coma. Camvus o
I Seemiveet | LN PTS 4 186 R
- . - FTONTY
Ll 4 ote wiadors 2]
L .,
T T i T s
3 > ‘
Sample
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Appendix B: -Troubleshooting: Operator’s Manual - AMINCO-Bowman Series
2 Luminescence Spectrometer

PART IV. TROUBLESHOOTING GUIDE

SYMPTOM REMEDY RESULT-

Sticky shutters Rub powdered graphite
: on the shutter.

Adjust the shutters. .
Loosen the two hold-down
screws that hold the

shutter motor to the base
plate. This adjustment will
affect the shutter movement.

Slits on the EX or

EM monochromator

won't calibrate Open the bottom cover of the
monochromator to get access
to the slits. Access the software
program Setup-Instrument Setup-Send
Commands and enter EX:SLITCAL.
Try the dowel pin on both ends of the
monochromator. If the slit doesn’t
celibrate, turn the Jarge screw next
to the slit motor until the slit
calibration hole on each end and
the slit aperture are aligned.

Light stays red when When you press the RESET swiich UP, .

you perform the light should tum
an instrument alternately yellow (wait)
"cold start”. then green (OK). If the light

turns and stays red (NOT OK),
contact the factory for service.
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Appendix B: Troubleshooting: Operator’s Manual - AMINCO-Bowman Series
2 Luminescence Spectrometer

SYMPTOM REMEDY

Signal bar on
Instrument Setup
screen pulses
(like a heart-
beat) witha

. noticezble
pattern.

A Time Trace for  The CW lamp is oscillating.

a Raman line
fluctuates wildly.

A normal line should
be fairly steady.

*See the data sets
below for examples of
normel and oscil-
lating time traces.

CW lamp does not Turmn the power

fire on the first off and back on

try. again, Try 3 or
4 tmes to fire
the lamp.

Signal-to-noise CW lamp is oscil-

level (350:1 on lating,

Raman band of water)

drops off.

No signal is seen.  Check that the sample

- holder 1id is on tight,
activating the interlock
switch.

No signal is seen.  Interlock switch could -
- be stuck. Tap it with
your finger to ses if

it pops up at your touch.

16

The CW lamp is oscillating.

RESULT

Call the factory for a replacement.

Call the factory for a replacement.

If unsuccessful
after 3 or 4 tdes,
contact the factory
for a replacement.

Contact the factory
for a replacement.

If signal resumes,
switch has been
activated.

If signal does not re-
appear, switch may be stuck.

-Call the factory for assist-

ance.
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Appendix B: Troubleshooting: Operator’s Manual - AMINCO-Bowman Series
2 Luminescence Spectrometer

Time Trace with Lamp Oscillation

Intensity

"
|

Figure 9. Time Trace with Lamp Oscillasion

17
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Appendix B: Troubleshooting: Operator’s Manual - AMINCO-Bowman Series
2 Luminescence Spectrometer

Normal Tim2 Trace
0
B
!
L
)
3 ¢ WWWWM
5 ¢t
Q
o |
&
131
8 -
~
=
2 -
o 1 g
o 5 ) 15
Tizme
Figure 10. Normel Time Trace
SYMPTOM REMEDY RESULT
CW lamp is flickering. CW lamp is dying. Call faciory ifor a replacement.

WARNING: When the cover is off the instrumeat, DO NOT look directly at the lamp. Try
10 direct your gaze around the lamp.

18
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Appendix B: Troubleshooting: Operator’s Manual - AMINCO-Bowman Series
' 2 Luminescence Spectrometer

SYMPTOM REMEDY RESULT

Lamp flickering coincides
with the pulsing of
an z2bnormal Time Trace.

CW lamp does not fire Tum the power off If unsuccessful after
on the first try. ‘and back on 3 or 4 times. -3 or 4 tdes, contact
' the factory for
a replacement.
Signal to noise ratio CW lamp is oscillating. '
(350:1) of Raman band
of water drops oif.

No signal. Try adjusting the lid on You will get the
the sample holder in case expected signal.
it is ajar.

Check to see if the interlock

switch is sticking. You may be zble
to fres the switch by clicking it with
your finger.

19



